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The microbial production of energy, pharmaceutical, and industrial compouradgriswing alternative
traditional, often costly, production processes. Many naturally occumgtgbolic pathways dEscherichia
coli and Saccharomyces cerevisiae have been enhanced for increased production of desired comyj
However, despite numerous advances, optimization of metabolic phenfatyegsnany challenges as path
improvement often requires both the redirection of intermediatesemsaiablishment of gene regulatien
frequently requiring the modulation of many genes simultaneously. Rudhe, predicting the complement
genes that function cohesively for an organism to achieve a chosdmplicepdenotype may be exceedin
difficult, particularly if those gene products act at a distanoe fthe pathway enzymes themselves. Gel
shuffling (GS), a recently introduced strain improvement stratedgresses these challenges through th
of genomicrecombination to increase the genetic diversity of a population. Whenedowjth phenotypi
screening and genome sequencing, GS holds the potential to discovec géieedtions that improve
phenotype as well as establish connections between geshects that may not otherwise be intuited fron
current understanding of gene function or metabolic networks. Here, watpoesaecent efforts to devel
protocols for protoplast fusion and genome shuffling in the industrial orgaiiscoli andS. cerevisae. We
also discuss our current shufflibgised screens and selections that test the feasibility autivefhess of C
in a directed application, namely increased production of the cardtépbiiapolycopene, a product of -
isoprenoid pathwa Through deep sequencing and comparative genomics, we will assess/thenotypes
strains that arise from this approach. As all isoprenoids stemenon metabolic precursors, the strains
genomic knowledge generated through this research mayplieadle to the biosynthesis of a wide humb
valuable industrial, pharmaceutical, and energted compounds. The results of this study will deepe
understanding of metabolic networks and will increase our knowledge ofisaligenomic landapes the
may converge on a select phenotype.
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